There is limited research that has examined offense characteristics in homicides committed by individuals with mental illness and with differing psychiatric diagnoses. The aim of this systematic review is to synthesize previous findings of studies analyzing homicide behavior by mentally ill individuals, and reporting any associations between mental illness and method of homicide. We searched four databases (MedLine, PsychINFO, Web of Science and Embase), and identified 52 relevant articles for analysis. Of these 52 articles, nine reported specific information on mental illness and method of homicide. Five out of nine articles revealed an association between schizophrenia/delusional disorder and the use of sharp instruments as a method of homicide. Four out of nine studies revealed an association between mood disorders (bipolar disorder/major depression) and strangulation/asphyxiation/suffocation/drowning. Our review confirms consistency across studies reporting a significant association between close contact methods and schizophrenia/mood disorders. Also identified as possible influential factors concerning weapon choice are illness duration, victim characteristics and planning/lack of planning of the homicide. Additionally, studies revealed up to 96% of severely mentally ill offenders experienced psychiatric symptoms at the time of the homicide. Future research may examine the presence of specific psychiatric symptoms when a mentally ill offender commits a homicide and whether these may be more influential in the method of homicide used than the psychiatric diagnosis of the offender.
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Method of homicide and severe mental illness: 
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There is limited research that has examined offense characteristics in homicides committed by individuals with mental illness and with differing psychiatric diagnoses. The aim of this systematic review is to synthesize previous findings of studies analyzing homicide behavior by mentally ill individuals, and reporting any associations between mental illness and method of homicide. We searched four databases (MedLine, PsychINFO, Web of Science and Embase), and identified 52 relevant articles for analysis. Of these 52 articles, nine reported specific information on mental illness and method of homicide. Five out of nine articles revealed an association between schizophrenia/delusional disorder and the use of sharp instruments as a method of homicide. Four out of nine studies revealed an association between mood disorders (bipolar disorder/major depression) and strangulation/asphyxiation/suffocation/drowning. Our review confirms consistency across studies reporting a significant association between close contact methods and schizophrenia/mood disorders. Also identified as possible influential factors concerning weapon choice are illness duration, victim characteristics and planning/lack of planning of the homicide. Additionally, studies revealed up to 96% of severely mentally ill offenders experienced psychiatric symptoms at the time of the homicide. Future research may examine the presence of specific psychiatric symptoms when a mentally ill offender commits a homicide and whether these may be more influential in the method of homicide used than the psychiatric diagnosis of the offender.
Introduction
The with mental illness will be partly influenced by his/her psychiatric diagnosis.
Severe mental illness
Although there is no internationally agreed definition of severe mental illness (Ruggeri, Leese, Thornicroft, Bisoffi & Tansella, 2000), the term commonly refers to psychiatric diagnoses that require high levels of care and in which there is significant functional impairment. The most common SMIs are schizophrenia, bipolar disorder and major depression, which have high diagnostic validity (Putkonen et al., 2001 ; Häkkänen and Laajasalo, 2006) and are the SMIs most consistently linked with homicide (Schanda et al., 2004) .
A C C E P T E D M A N U S C R I P T 3 1.1.1 Schizophrenia
Although it is only a minor subgroup of individuals with schizophrenia who are at risk for violence (Joyal et al., 2011) , previous research has also consistently linked schizophrenia to homicide (Golenkov et al., 2011; Shaw et al., 2006 
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A C C E P T E D M A N U S C R I P T (Rosenbaum, 1990; Malmquist, 1995) .
Beyond homicide-suicide, a small number of studies suggest a strong relationship between homicide and depression.
For example, Bénézech and Bourgeois (1992) study reported 16-28% of homicide offenders were depressed at the time of the crime. Another study reported mood disorder (mainly depression) to be the most common mental illness among filicide offenders (Flynn et al., 2013 committed by depressed individuals, and not followed by suicide, is needed. commonly involve family members and intimate partners as victims (Appleby et al., 2016) . In the case of stranger homicides, kicking/hitting is more likely to be used as a homicide method. Studies indicate that female victims of sexual murders are commonly killed by strangulation since this method is frequently used to overcome their resistance during the sexual act (Häkkänen, 2007) . Furthermore, male offenders have been found more likely to use violent methods than female offenders (Flynn et al., 2013) .
Previous research on methods of homicide
Only a handful of studies report on the effect of availability of lethal weapons, particularly guns and knives. Findings from a Canadian study suggest that restricting the availability of guns has resulted in a decrease in the rates of homicide by firearms but an increase in the use of all other methods of homicide (Bridges, 2004) . Studies examining the use of knives in
England report an association between unplanned homicide and the use of sharp weapons, and suggest sharp instruments are the most used homicide method due to their easy accessibility (Hughes et al., 2012 ).
Method of homicide and severe mental illness: is there a link?
The majority of studies that have included mentally ill offenders as part of their sample and report on type of mental disorder and homicide method do not directly examine the association between a specific mental illness and method of 
Present research review
Diverse findings across research highlight the need for a systematic review to synthesize the results from previous studies examining the characteristics homicide committed by mentally ill individuals, specifically the link between psychopathology and method of homicide. Our aim is to identify which associations between a specific method of homicide and a SMI are consistent across studies from different countries. Our research hypothesizes that the homicide
method will be indicative of the mental illness of an offender, as well as of his/her mental state at the time of the offense.
Therefore, we also explore whether the method of homicide may be influenced by the presence of specific psychiatric symptoms. In this way, our review will aim to improve our understanding on the differences in homicidal behavior among mentally ill perpetrators according to their diagnostic group and mental state at the time of the homicide.
Methodology

Data Collection
The review consisted of a systematic search of four databases: MedLine, PsychINFO, Web of Science and Embase. For applied to obtain the most recent findings on the subject. The search identified 4,408 records. All titles and abstracts were then reviewed and saved if they appeared relevant to the aims of this paper. Of these, the full texts of 52 studies reporting on both mental illness and homicide were read. Fourteen out of 52 studies were identified as relevant for this review.
However, five were removed since four out of five did not have an available translation to the English language and one remaining study only examined a specific type of homicide: parricide. Nine studies that reported on psychiatric diagnosis and the offense characteristics of homicide (one of them being the method of homicide) were included as part of this systematic review.
Definitions of mental illness
For the purposes of this review, the term 'mental illness' will refer to the diagnostic groups most frequently found in the nine studies included: 'delusional disorder', 'psychosis', 'schizophrenia', 'mood disorders', 'depressive illness', 'bipolar disorder', 'personality disorders', 'organic disorders' (e.g. epilepsy) and 'major depression'. However, the definition will exclude 'alcohol and/or drug dependence/abuse' due to a lack of consistency across studies reporting rates of comorbidity In addition, we will use the category of 'mood disorders' or 'affective disorders' to encompass both 'bipolar disorder' and 'major depression', since the majority of the studies reviewed encompass these two disorders in that definition. This is likely due to the fact that most of the studies we reviewed based their categories on the DSM-III-R and DSM-IV-TR classification of disorders, which includes depressive disorders in the same chapter as bipolar disorder, titled 'Mood Disorders' (American Psychiatric Association, 2000). However, it is worth noting that according to the DSM-5, both the criteria and classification of bipolar disorders and depressive disorders differs from one another, with the exception of 'major depressive episode' within bipolar disorders and 'major depressive disorder' within depressive disorders, which are almost identical (American Psychiatric Association, 2013).
Because of the differences in methodological approaches, as well as definitions of 'homicide' used across studies, we were unable to perform a meta-analysis. This was also due to the fact that the 'mental illness' category in most studies was not clearly defined and in some cases not mutually exclusive; an offender diagnosed with two mental disorders might be included twice in different mental illness categories. For example, in Matejkowski et al.'s (2008) study, the sum of diagnoses equals more than the total number of offenders in the sample since more than one diagnosis per offender was possible.
A C C E P T E D M A N U S C R I P T Fourteen studies that report on homicide or attempted homicide and a method(s) of homicide, as well as mental illness.
Nine studies provide specific information relevant for this research -discussing homicide/attempted homicide in relation to both mental illness and method of homicide. Five studies excluded since the translation to English was not available for 5 of these and one focused on specific crimes -parricide, matricide, infanticide, etc. Number of SMI offenders and other diagnosis may exceed the total of sample size since more than one diagnosis per offender is possible and offenders with no diagnosis were not included. More than one method of homicide per offender is possible.
Results
Summary of included studies
Nine studies reported data on associations between method of homicide and mental illness/type of diagnosis. Three It is important to clarify that although the diagnostic categories in a study may be mutually exclusive, this does not dismiss the possibility of dual diagnosis of the offender.
Associations between method of homicide and psychiatric diagnosis
Of the studies included in this review, the associations identified at least once include: The use of sharp weapons was more frequent in cases where the homicide was the result of an impulsive reaction 36% were mentally ill at the time of the offense Highly occurrence of disorders like schizophrenia and other delusional disorders were highly represented. Due to Italian law, availability of firearms is very low and this may affect the results in which this method was used by the offender.
A C C E P T E D M A N U S C R I P T
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Häkkänen and Laajasalo (2006)
100% of psychiatric reports obtained Use of sharp weapon was most frequent in schizophrenic group Schizophrenia: 58% used sharp instrument as opposed to 48% when compared to other mental illnesses Some information was absent and coded as missing. Sample size is moderate and study should be replicated with a larger sample that can lead to more significant results. Dividing offenders between mentally ill and non-mentally ill is not sufficient; different diagnoses will differ in crime scene behaviors. More than one method of homicide per offender is possible and not specified in study data. The diagnostic reliability of personality disorders in general has been suggested to be somewhat poor.
Figures for neuroses and alcoholism may also be underestimates.
Yoon, Kim, Choi, Lyu, Kwon, Jang and Park (2011) 100% of psychiatric reports obtained Suffocation was the most common method of homicide in the depressive phase group of Bipolar I disorder Stabbing was most common method of homicide in the mania group Mood disorders: 35% used strangulation/suffocation/drowning Study only looks at offenders with bipolar I disorder.
Only offenders with serious psychopathology were enrolled, hence it presents limitations when generalizing findings to all offenders with bipolar I disorder. Mental status examination in Korea is not a routine and is therefore requested only when previous psychiatric history was found; because of this, patients in manic phase can be over-represented since patients in Table 2 Main limitations of studies and their associations between method of homicide and type of diagnosis depressive phase may be considered as normal at that moment. Data was collected though a retrospective chart review, instead of prospective which would result in more precise data.
Discussion
This systematic review is the first to our knowledge to identify associations between mental illness and method of homicide reported in previous research. We examined the homicide studies published in recent years ( 
Schizophrenia/delusional disorder and sharp instruments
A significant association between schizophrenia/delusional disorder and the use of sharp instruments was identified in the first five of nine studies in our review. This finding across studies is consistent with previous literature on weapon choice by individuals with schizophrenia, indicating psychotic offenders use knives more frequently than other homicide methods (Steury & Choinski, 1995) . Use of knives is thought due to their immediate and easy availability ( 
Mood disorders and strangulation/asphyxiation/suffocation/drowning
The association between mood disorders and the use of strangulation/asphyxiation/suffocation/drowning was found to be significant in four out of nine studies in our review. However, only studies two and six specifically used mood disorder and strangulation/asphyxiation/suffocation/drowning. However, major depression was linked to the use of sharp instruments/shooting, rather than strangulation/asphyxiation/suffocation/drowning. This was the only study that reported the use of sharp instruments among depressed offenders. An association concerning depression and a homicide method was not reported in the remaining four studies due to the sample not including offenders diagnosed with depressive illness -not necessarily because of a lack of relationship between the two.
With regard to victim and offense characteristics, previous literature on homicide by individuals with mood disorders, states both high rates of altruistic motivation and the perpetrators frequently being young mothers killing their own children as possible reasons for the choice of a less violent method that does not spill blood, such as suffocation/asphyxiation/drowning (Flynn et al., 2013) . This is consistent with two studies included in our review reporting children were at high risk of being victims of homicide by offenders with depressive illness (Rodway et al., 2009; Catanesi et al., 2011).
Duration of the illness, type of victim and planning of the homicide may be influential in the homicide method used
Previous research on SMI has established that an individual's propensity for violence varies depending on the 
Limitations
There are several limitations to our review. Firstly, the lack of homogeneity among studies concerning the definition of mental illness and the differences in categories included. This heterogeneity is also present in the legal In addition, differences in availability of weapons among countries will also influence weapon choice. The US has the highest rates of firearm deaths due to less restrictive laws regarding gun acquisition (Catanesi et al., 2011) , and frequently report firearms as the most common method of homicide used by mentally and non-mentally ill offenders, followed by sharp instruments (Smith & Cooper, 2013) . This is consistent with our review, only in study five from the US was the use of a firearm revealed to be the most common homicide method across all diagnoses (Matejkowski et al., 2008) . However, this is the exception rather than the norm, since research indicates sharp instruments to be the most frequently used weapon in homicides across western European countries -excluding homicides by organized crime- decrease homicides involving these methods, rates of homicides by other methods tend to increase (Bridges, 2004) .
Another limitation concerns homicide-suicide cases, only one study included in our review reported data on previous homicide attempts among offenders with mood disorders (Matejkowski et al., 2008) . Furthermore, no studies specified on the method of suicide used by homicide offenders. Previous research indicates the incidence of homicidesuicide cases to be considerably lower than homicide cases, and suggests the higher the homicide rate in a country, the lower the rate of homicide-suicide (Saleva et al., 2007) . Moreover, studies suggest homicide-suicide to be a distinct phenomenon from homicide, and recommend homicide-suicide cases to be examined separately (Saleva et al, 2007) . two of these three methods are normally grouped together across studies. However, our review also added the strangulation method in this grouping, since offenders with mood disorders typically used one of these three. This is similarly the case in the mood disorders group presented in our review, consisting of aggregating offenders with bipolar disorder and major depression due to the small number of perpetrators with these diagnoses (Rodway et al., 2009 ). 
Conclusions
Findings from studies in our review confirmed different mental illnesses are linked to different methods of 
